Research and clinical applications of cancer genome sequencing.
To highlight the recent advances in cancer genome research and its clinical applications made possible by next-generation sequencing (NGS), with particular emphasis on gynecological and breast cancers is the purpose of the review. Through advances in NGS technologies, whole-exome sequencing and whole-genome sequencing (WGS) have been performed on various cancers, identifying in the process numerous recurrent mutations and highly mutated genes. These cancers include uterine serous carcinomas, high-grade serous ovarian adenocarcinomas and breast cancer. In contrast to identifying somatic mutations in sporadic cancers, a far smaller number of studies using NGS have been conducted to identify new causal mutations or genes for hereditary cancer syndromes. In addition to research discovery, diagnostic applications of NGS have also become increasingly evident. Thus, WGS has been applied in a diagnostic context to identify a complex chromosomal rearrangement in a patient with acute myeloid leukemia of unclear subtype. Similarly, the targeted sequencing of panels of known cancer genes using NGS has demonstrated its robustness in the context of identifying known pathological mutations. The research and clinical applications of cancer genome sequencing have progressed at an unprecedented pace over the last few years, and this promises to be accelerated with new developments of high-throughput NGS technologies and robust analytical tools.